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Abstract (Basic) : EP 816907 A 

The liquid crystal display has the liquid sandwiched between a pair 
of electrode surfaces. These are sandwiched between a pair of 
polarising plates. For a first voltage the molecules are aligned in one 
direction (21A) and for a second voltage in second direction (21B). 



With no voltage the crystals are aligned in normal-line direction 
(21C). The angle between the first two directions is greater than 45 
deg. 

The optical axis (23A) of one polarisation plate is set at 22.5 
deg. to one of the ferroelectric states, The other polarising plate is 
set perpendicular to this. Voltages between the ferroelectric states 
provide gradation of display. 

AOVANTAGE - Provides gradation display with fast response and 
avoiding burning by avoiding entering ferroelectric states. 
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CRYSTALS) 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide a liquid crystal display element which has 
high-speed responsiveness and wide visual field angle characteristic and 
with which the decrease of seizure and flicker is possible. 

SOLUTION: A liquid crystal which is an ant i f er roe I ec t r i c liquid crystal 
exhibiting an S(sub m)CR phase having no correlation in the inclination of 
liquid crystal molecules and in which the i ntersec t i ona I angle of a 
director direction 21A and a second direction 21B in two ferroelectric 
phases is >=45 deg. is prepared These liquid crystals are arranged between 
a pair of substrates. The transmission axis 23A of a polarizing plate 23 is 
arranged in the direction inclined 22.5 deg. with the intermediate 
direction 21C between the direction 21A and the direction 21B. The optical 
axis 24A of a polarizing plate 24 is arranged to intersect with the 
transmission axis 23A. This element is driven by impressing the voltage of 
a range where the liquid crystal do not form a ferroelectric phase and the 
max. and min. t ransmi t tance are; obtainable between electrodes arranged 
across the liquid crystal layer. 
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[0 0 3 0] 0 1 (C*5^T. ±ffl©iSW«« OUT, ± 

sk) 1 2 tew:, tsir 1 1 <D&mmm.M 1 3 £*tft 

U »lp*JEEV0*»EPlni$nTH-53*|fil (#») 1 

7^M^nt^§. *fftmai 7tt, mx-is. i to 

*^6»JScSnfcaw*«T*a. T3S«i ii±S« 
1 2©«««Jj«fflKtt. ^-ft-eftlEfafflt l 8. 1 9*«tt 
JtSnT^*. £ftUKl8. 19tt#'J-f3Hffflt* 

B©'>&< ifc-^ictt. HUKWC&oaWfiJfc 1 

m To v t* > y-r * iEffl«L9#<sg $ nx ^ * . 

[0 0 3 1] T*« 1 1 fc±£« 1 2 tt, *-©*W3»tt 

;l/2 5£1*|*LTHS. iBfiJKl8. 19»P H 1ffitt, -> 
— JW2 0SOTt7 7"tt2 2 13 J; 9, 0y*.«. 1. 4 
Aim~2. 4#m©— SWIBKSflidSttTiS'K 1^2 
ltt, iSll, 12ty-M2 0TiStlfeffi«l: 

[0 0 3 2] ti2 1tLX(t Sl^ffiPSt, 2-D 
©3MfMtffii:l-3©K3i»«ffl«SU 2-3©5S»«ffl 

•vnmgkfrf-ojf'f U^^(D^m<D^A^4 5° 

^LTHftHt>©£{£fflf3. 
[0 0 3 3] HCDJ:5«c*ff=*«JB-r*ttad:bT, C 

n WIT . ttas^f « 48 * coffi 5J # fc ^ ii -f 7 ;P X * £ 



^•^C7>yAfii (s m c R *) z^rzmmzmm-? 

•5. 

[0 0 3 4] dCDJ^fc^-f -yi7C7> 
^Affl (S m C R *) SS«Ht^l)i:LX«, #J*. 

SiSSfrftt, £%fttttffiA©Wf}SSjg«sf*©l'£t>ti[ 

j£T#3o £©«fc5&i!£ll«> tt^EnJpBttc, Bfflco 

S %7>M © ft if MS. tfH 1*3 \Z 3$ V ^> T 7 > ^ A T * 

It* i; T £ t > . -5- oift * jJ»HJ *q«E co® 14 J£ 

DX56T5. 

[0 0 3 5] Z\<D£otem£k<Dl$M^mRZfim%-$:mu 

L£££©#?u^;u©jfc«©«^£H3K:aR-r. 0 3 
(a) cwtisi:, iffwjpjnx^a^ttit 
tt, *ft#^©fitt;fciftRtfgSfc#«©fatr;MlllflT7 

[0 0 3 6] -^©ffittT. -h#H^*JE (ffift 

«jiv s ^±©«i±) tfmu-zntc.m'Sizi*. munj± 

£a«»a©fflSfPffl^«tO. 0 3 (B) ic^-rj:^ 

©^[S]2 1 A \Z\nj < „ 
[0 0 3 7] {tkTjCDSttT, +7>KVi«ffi (ffi?P*JEV 

sk±©*be) mmzntzm&izte, mmmt&ft 

7>a©fflSf^ffl{;J;i3. 0 3 (C) (C^TJ:5(C, 
»i#H3 (B) ©«^£S*f^lRl(c)BMTJili^. a« 
^TOftft^ttffi 2 ©^|fij 2 1 B (C[p] < . 

[0 0 3 8] 4> W«J±^TOn$tlfe»^C«. 

ftl«ffii:S«»a©ffiS^fflK:«tO. 0 3 (D) , 

(e> c^-t=fc5ic (fm©En)i«i83&«»en*. 
t> ?sa2 i©^-r u-i/^ja, TOPteic^ur. mi 
©*fil i!2 ©^ £ ©BTiiaw tc^tr *. 

[0 0 3 9] ^©J;p7 t j;1i)iSc>'!t#14^*-r'5?l$ffi«, 

■ft^ i ic*-r#»*js*w-r*tt»»H i ~ 1 1 

ISr-5-tl-€ t tl4 011%, 4 011%, 2 0S*%©fiJ 

[0 0 4 0] 
Mtil 
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(I) C 11 H 23 0-^-^-CDO^VC0 2 -CH(CF 3 )C4H B OCH3 

F 

(II) C n H 23 0-©-©- OOO-^- CX>2- CH(CF 3 )C 5 H 10 OC 2 H 3 

(III) C 11 H 23 0-©-^-(XO-^ F C02-CH(CF3)C4H 8 OC 2 H5 



[0 0 4 1] W:, EftMtl8. i9KJB*nfcKlftffl 
I©m IM2 3, 2 4©ft3**l£*ll2 l©*ft 

[0 0 4 2] EKlC^T. }}f2 1 CttElRlJKl 8, 

i 9 fcj&g^nyiEfa^aw^ft^u $112 m, * 

± 2° effi(D^Hffiffll*ITS5fRlMSO^ 
|pJ2 1 CidnHtTEfaLT^-S. 

[0 0 4 3] ft«tt©/JrJ£©«E-VS«fcOflS^«E£ 
tt£2 lKBttJIlL&IS. ?&il2 ltt, 13 (B) fC^T 

&Efii:£GJ <^-fU0*) K8S KDfsn 2 lAtS4. 
IE«tt©j5?J£©«JE + VSJ:ORV>*JEVS£iftft2 1 
fcHJJpbfci*. $eJ12l«:EI3 (C) l:StS2©fi 
fflttffi (9HSI«ffi) <fcfc«3. Sftfl^ro^WfcEfa;* 
ft W-fl"**) B»2©*fil21Bt&4. 
ifltJEji*0©£S. ^^©Eft^ftR^'gfEft* 

y^fflojios«»*^, bp^> * i tis 2 o^ra 2 

1 At 2 1 BCDHStfW©^ (HtSElRlfflao^lR]) 

2 1 Ct^ ( 

[0 0 4 4] IS 1 C0^[r]2 1 Atfg2 CD^[b] 2 1 B <h© 
t t n^2 0tt > 4 5° £LhT&0, itL<H6 0" jy. 

[0 0 4 5] fii7£ffi2 3©ft3M«l (^©I^SgW^Ttt 
&ltt) 2 3AI1 ff5l©^[p]2 1 AtBH[B]S!LS*lR]2 

1 CtOWT, ErS]^a^(6]2 1 CCWb(l«2 2. 5 

° o^c»gsnTir»4. oi3ie« 2 4 ©sign 2 4 a 

[0 0 4 6] ^4 !C^T«t 5 IC{l7t« 2 3. 2 4 ©®il 
W2 3A, 2 4A^I9:^LAcS^ : Ftt. SiWO¥ 
±^6<]??£EfRl^(B]5:ffl3l6«2 3©MilW2 3 AC^PfrlCfS: 

*a^©¥JSWfcEl*l#lRl*fi»t«2 3©jgi&«]2 3 
Afc**L4 5* ©#[£]2 1 D»C«k5£Lfc«rfcaia*3&*« 

[0 0 4 7] ffcto*. Sft^OSF^WttElRl^fRja* 

2 3*fflofcS*MB3>£tttt»2 l©OBtflUH£K<i:>i,£ 



sw-r, a»<i^ws^?sa2 i©n*»iau 

[Rjt:Siitt2 4 A^*|§ : ^$tlT^-5<B7 l 6«2 4-e©JR2 

[0 0 4 8] — StftSH^^W&Eflll&lSlJWBia 
tt2 3AI:*flT4 5° ©*rpJ2 lD€r[R]^fcttffi.T 
tt, AWfl'JCD|i^«2 3SiliaUfcie»«3tttttS2 1 
©*8Btff1Ulfc«fc0#ia«fiBte£&iJ, fflWi'JffiIft« 2 
4 ©Si&tt 2 4 A £ TO tefiSfl-J^fiftS 2 4 SrSjl IT 
{UMTS. H©fci*> SSttSt>M4<&5. -tCDffi© 

EflUKffiTtt. ^©EfattlBfcJ&SfcttlBSTftUBfcJ: 
0, *©Eftttl8fcJSi;fc#itlSMH3fc£fcD, mftfflffi 
3tS 2 4 2 4 A fc^ff&fifcfl-sWiBfcK 2 4*S 

abTttut-r*. ziofc*. a^ttEfttttefcjsiJifcw 
[0049] ^(DTzv>. mmnrni 3 tttfowsi 7© 

WfcttttttffiHa* (0. lHzgfi) ©«tK©«J±£ 

[0 0 5 0] ^©*^*T«, Ti'f'f^HJ?^ 
it©t>©T;&3Ac#), ^ilS?^W4' ; b?g^2 1 £«*© 
Elftttt8C*6«rTa«£E&««rLT*s< Ct3&«T€ra. 
£©fc». ±B«Mi©i&fciR : 5Ptt. aiS**«{t*-a:T 

[0051] cottaai^oaLMsttata©^ 

jWWfc«2 3©S©W)2 3 Ai¥fr©£:3«/K 4 5° 
T2a&T* *£oT. ft£S?-©jSiI¥ 

0, ffii!2 1 &Sl&£ra2©EfatttefcEl6a3-&5£ 

£fc<B»T*;:£a*T?£*. as 1 2 ©Efattffi 

tt, ffiSSW©^:T©^*^^tC|B|— 

n^-r<- $H=-©EteWEc9-tJe><&o. 

ttfllT&ntf. 0»<. a 

B6*#*««e«an*. IK»)ttJ±£VTmax£VTni 
in©«HrtT«{t*-a-*^<!:C«tO. 5SK«ffl^r^ffl-T 
SCift<*I2 1ilil.. L^fe, %MF&M£&K 

[0 0 5 2] ±E«flR©*S3lS ; f ©Kft^FffiSH 

6 Sr#figLTttt^T-&. El 6 (A) ttff h* A 3 1 # 



(7) 
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06 (B) te?'J K5-f A'3 2#y- H«^tRIMibT# 

7—9=7^ >i 6 tcEnip-rs^-^^s^-r. ^-^ 
t. <DW.m \tmsk 2 ls^wtttKEfts-arfc^* 

ffl%. VTmaxiVTmint^WT, %.7xl> 1t^&M& 

( b ) \ZTjk-r x- * /\°;ux#epjp s nfcB#©asii*©SE 

[0 0 5 3] y— hA°;l/XiCJ:OS^ffCDTFT 1 4^ 
:*>U *>LfcTFT14S^ LTaSiWC^t 
Sr-^fl^MI 1 3 £ttffilttB 1 7 iCDBBtcHl 
JjP£n3„ y-hAM)5it7t5iTFTl 4*^ 7 
L. -tftSTIIiilSttffi 1 3 £*tft«ffi 1 7 iOWlcBliJP 
SnT^&WBEtf*. 1 3 £*tfa«i 1 7 £■€-© 

ffl©$Ej|2 ic«fc0»j«sn*!l!*g«K:fiH$S*i*. 
d©fc», 0 6 (C) fcaVT.fcdfc, ZKOfiU$ftffifc*f 

jst 4 ^^pgii a* - ©ff ©# ©il&M pa s T ««p s n 
4. lot, d©IESj7jSU3<fc*itt\ "r—^AjUX^n 

[ 0 0 5 4 ] «fi 2 1 #0 5 K:*r«a3t*4*ttK t X 

f'JyxWbt^Si^, 0 6 tc^-rigftTj arete. 

ci©<t5^*^('tt, 0 7 iz^krmmj] 

ffi*«ffl-rntf«J;^. 0 7 (A) ttff F^-f/N'3 l^ffi 

*©ff ©y- h 7-f > 1 5 KBPip-rsy- 0 

7 (B) tt*Jh*5lV13 2^y- hff^tlHlWLT^-x 
-^7-f>16 tCPPJjp-f -5^-^fa^£^-3\ 0 7 

(C) tt, 0 7 (B) fc3K-r5*— *te*ta*BMJQ£*lfcl$ 

[0 0 5 5] y-hA°;UXtJ;0S^ff©TFT 1 4*t 

z^s? /viTstm^nm 1 3 i*tiR]*M 1 7 twratc 

*©s«j£#*ffls-r*sfc«&©ii-tr-.y h^uvLt. 
*s«f«t*jjiS-r*»M/^;^vDa»5«:s. $^2 1 

tt. S-iKRJWIfflK:, R£/W*VHfcJ:(3B:«-j£©:R 
[0 0 5 6] h/t;i/X^7t?) t T F T 1 4 Jit^ 

gstcflussn*. z\<Drzst>. 07 (o ('^-r=bo 
t, ^©^^Htc^fjs-r^^pggi^c©?? ©^©a 
RMia*Tffij*sn*. t^iT, zL©K»)73ffiic e tti 

tt. x— */W*©^*1WWT*;i£f;:«fc0tt*©» 



*VL2:EnjJIlLT^S©T. f&H 2 1 tEPflP^ns^ 
[0 0 5 7] ±aE«^SR : f-&tX-€-©B»^ffifc«tntf. 

s>:psih * TP^ia * Ji^w Kgft * -frxft $ ©re sua 

WT*a«»«PS©ft|**«fii5fc«). 3ES©fil*tt* 

#e no ■*»-$- v>. ^©sgjfio^jgTtt. g^iPSAt 

9fC<<, SiifpM©H^S**T'5Ci^T^So 

[0058] sfc, «a2 i tbx, e^ips^w 

t. js«fiait*«ai< . ©***?## en*. 

0 6Raf0 7{c^TJ;o(c, v»bi$3ifi8fElB»j 

^pltgi^O, lC©PgBSfC*tLT10©«ff^EPJp-r 
&8UB»©»£«»:g&»5. 7U 7*5«t^> 

[0 0 5 9] ft*. 0 7©gE»73S;{'*3^T«. Uir-y 
h L £ tKE/WX VHi *a»«teT*BE©«Bct 

/ui'X vh tissn/^;* v d ©*EE©?n©i^Stt©fl;E 

[0 0 6 0] C©aEWtt±ffi^il©JgffifclS3£S 

«*©£jBRt«sffla«iiteT?**. 

©^-f 4 5" ©A£l6ffll*iT3&0l*fflfc:fc&fc 

*#* n s a. ffis©«i**«ffl rI!6t?* 

^, *n©rnA 2^56 0 ° ^±©»^tr, 

(13t«2 3©S®$4 2 3 A^^l©*fpl2 1 A^e. 1 
2. 5° ©{iSfclS^L, Cl^;ffi2 4©iSjMlli2 4 AS 
aifi<42 3 AKttSXttWf Kfc-S.fc'SKSJtU MS 
2 l©^-f U^^^mytWL2 3©SilW2 3A©73l«I£ 
Z.<D^\ZMLX4 5° M^fcTjftiWWTjgftTScfc 

[0 0 6 1] Sfc, , ITtlfi 29)5590° «±© 

«©SiiittS7.^^7X'C -y^H©Sj^77f6]fcIS:^L. (A 
^Offlf3t«©aiiW*— *©ffl3t«©ail5HK:it5!XW 

^nizm^L-xh^K 

[0 0 6 2] Sfc. fli^fi 2 4 ©Sj^W 2 4 A £«3t« 
2 3©MiMffi2 3 A<h^¥ff fCt§:^LTt)^l5 0 £ t> 

iZ. Siaift©^fef9{cKiR«)Sr^fflLTt.^^o $Ac. 

**wttTFT*7^7--< fm^tT&^m^zm.* 

•f. M I MS77r^ yS^£T-g>**^f't)iSfflBJ 
^T*4„ -©^BJtt. 0 8 iC^fcfc 3 »C. *t 

Ifi]T*S« 11^12 ©*f|RlH»C^2£tta 71i. 
m@7 l{cE^-r-5ffl^«®7 2SEiLft#«7hiJ 
^7XS (/Vr>7'7h'JJ'^i) ©^^tzfeilfflBj 
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[0 0 6 3] 

9MI*tt*Eft*/l*U 0 1. 0 2, 0 4K^-f«fi)c© 
[0 0 6 4] ^©HJ^iCii^Ttt. ^jRJfr?©— ^C9{H 
<***7-^y*JB) ©ffi«HC*fbT2 2. 5° ft 

w-tkbu te#©fiB^s*©asaM*#--;fr©a»t« 

©aifil*£iI3£T-& J: 5 ftlEBL-fc 
[0 0 6 5] ffl!3ttt, ^^^©.fcSteeibLTfT 

/W7tES+2 0VS»6-2 0VST. ffia^ttftC 
5V^f,-5V*t. 0. 5 VgiJ^T. O^-TolH 

2. -^©t£. ^s^ii^ftffi^^f £oizmW)?%m 

+ 2 0V£. «»a*&8Mtffl£jK£ftv>J;'3f;: 

3. Sf§llE]B©l8ib£|Bl— ©ggft^to— (IB 
2 [SB ©IMS) . 

[0 0 6 6] £©<fc5fcJB»;£ffiK:J:!K WStlfeSjl 
*©£{t£H9K^T. 0 9 (A) tt. S?iifttifil 

(B) tt. III— CDK3S»S*tt«S*flefflL/. ffiAd<&tt 
H««r*T. 0 9 (B) tt» 0 9 (A) i|Hl— © 

[0 0 6 7] 09 (B) fcS-T«t5t, «ft2 ljjqSK 

Mbtv^it^i«Tt5. uncttu 09 

(A) K^-t^ic, ffiS2 l jSS&i^ J: 

5CB»i/&t^ctt. ss 1 ®s <nmmtwi2m& com 

L-T43 6»T\ £©569!©$*#a*::£iWi*p-e*-5. 
[0 0 6 8] 



H*#bT^34^ffiT»*S B CA*ffi€:3KTRa»i*tt 
[HiB©1B¥fciMn 

[si] ^©sEww^jiso^ffifcjo^sasjSjR^owja 

£*TKIrB0T;£>£ < , 

[02] 01 K^-t a^jUT ©TatfR©**** jR-r^s 

0T&&. 

[03] #-f ^Jl'X^^r-w y2C7>^Affi (S m C R 

*«) £^TM^!&tttt^ji©tt^efflte&©«^£ 

[04] fift«©£iBtt£tf&#?©iEffl£ffl©Plft& 
[0 5] *ffl©ftiiq«JE<biSift*£©W«£jfc-rBIT* 

[0 6] z.<D$tw<nMmoi&mzfrftz>&7xf8 : ?<DmW) 

[07] z\(DmmnM(Dm&\zfrfrz>i&5jkm=?-tk, 0 
6 ©e«i*ffittta«:*K»*ffi^«t owmizmazn 

[0 8] d©%BJ©^Sg©^{C^^^^^©*jft 

©ffi©0ij £ S^T Br B 0 T ft -5 . 
[0 9] (A) t (B) te, it 1 fC^-f«*«tjt£*t- 

L tzMmm £ . «* **3l»Mtffl fc H «fc 5 (CUB » L 

fc«^t. *a*«9iiK*ffl€*-r«t5tK»bfc»^© 

M*J± t SjI* <t ©H« S^T . 

1 l "-jSWaK (T3S8D . l 2 •••S0J!ffl£ (±3S 
«) , 13"-IilS, H-Ti'f'r^ (TF 
T) » 15---y-h7-f> (H7<» , 16-t 

-*5-f> <»H«^7-f» . i7---»i«o*«, i 

8 •••BEfpiM> 1 9 •■•KfRlJM. 2 0--y-M. 2 1- 

--asa. 2 2-=ffvm 2 3 ---m^s (TfiKt 

«) , 2 4 • ■ •{i7 , 6« <±«>t«) . 2 5 • • • ttA-fc 
;K 3 1 •••frF7-f A*. 3 2-5"JH7'fA 
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